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(54) RECOVERY CONTROL METHOD FOR INK-JET RECORDING HEAD 

(57)Abstract: 

PURPOSE: To control the recovery of the recording 
head in response to the using state and the controlling 
state of an ink-jet recording apparatus. 
CONSTITUTION: When printing with an ink-jet recording 
head is finished 101, the time counting of a built-in timer 
is started 102. After a power supply is turned OFF 103, 
the time counting is computed when the power supply is 
turned ON 1 04 again. Whether the result is within the 
time T1 of the preset time or hot is judged. When the 
result is within the time T1, preliminary discharging is 
performed, and an on-line state is obtained 108. When 
the judgment indicates that the result is more than the 
setting time T1, a sucking pump in an ordinary recovery 
mode is started 106, Ink, whose amount is lager than the 
preliminary discharging amount, is sucked through an ink 
discharging port with negative pressure. The ink 
discharging port is cleaned and recovered. Then, 
preliminary discharging is performed for obtaining a 
normal meniscus state at the ink discharging port. Thus, 
the on-line state is obtained. 
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CLAIMS 



[Claim(s)] 

[Claim l] A recovery control method of an ink jet recording head characterized by to change recovery 
conditions of said ink jet recording head, and to perform recovery action according to elapsed time of a 
time of inputting a power supply again at the time of a power supply input of an ink jet recording device 
after turning off said ink jet recording device in a recovery control method of an ink jet recording head of 
recovering a discharge condition of ink from an ink delivery of an ink jet recording head which carries out 
discharge record of the ink to a record medium. 

[Claim 2] A recovery control method of an ink jet recording head according to claim 1 characterized by 
changing recovery conditions of an ink jet recording head gradually, and performing recovery action 
according to elapsed time. 

[Claim 3] A recovery control method of an ink jet recording head according to claim 1 characterized by 
performing recovery action of said ink jet recording head when a laying temperature range is crossed 
during neglect of an ink jet recording device until it sets up a temperature requirement beforehand and 
inputs a power supply again, and performing recovery action of said ink jet recording head when elapsed 
time is over predetermined, predetermined time amount further. 

[Claim 4] It is the recovery control method of an ink jet recording head according to claim 1, 2, or 3 which 
performs measurement of elapsed time with an internal timer, and is characterized by this internal timer 
making a driving source a solar battery formed in surface some or surface all of sheathing of an ink jet 
recording device. 

[Claim 5] A recovery control method of an ink jet recording head according to claim 4 characterized by 
charging electrical energy generated with a solar battery at a rechargeable battery, and driving an 
internal timer with this rechargeable battery. 

[Claim 6] A recovery control method of an ink jet recording head according to claim 5 characterized by 
driving an internal timer with a solar battery and a rechargeable battery. 

[Claim 7] In a recovery control method of an ink jet recording head for recovering an ink jet recording 
head carried in carriage free [ attachment and detachment ] Since an internal timer is operated at the 
time of printing termination by said ink jet recording head, after turning off said ink jet recording device, 
by counted value of said internal timer of a time of inputting a power supply again While judging whether 
said ink jet recording head is recovered The condition of having equipped said carriage with said ink jet 
recording head is detected. When having removed said ink jet recording head from said carriage at the 



time of online of an ink jet recording device is detected, A recovery control method of an ink jet recording 
head characterized by making an ink jet recording device into off-line, and recovering said ink jet 
recording head. 

[Claim 8] In a recovery control method of an ink jet recording head for recovering an ink jet recording 
head carried in carriage free [ attachment and detachment ] Since an internal timer is operated at the 
time of printing termination by said ink jet recording head, after turning off said ink jet recording device, 
by counted value of said internal timer of a time of inputting a power supply again While judging whether 
said ink jet recording head is recovered The condition of having removed said ink jet recording head on 
said carriage is detected. When having equipped said carriage with said ink jet recording head at the time 
of online of an ink jet recording device is detected, A recovery control method of an ink jet recording head 
characterized by making an ink jet recording device into off line, and recovering said ink jet recording 
head. 

[Claim 9] A recovery control method of an ink jet recording head according to claim 7 or 8 characterized by 
what is reported when an ink jet recording head is removed from carriage. 

[Claim 10] A recovery control method of an ink jet recording head according to claim 7 or 8 characterized 
by what is reported while having removed an ink jet recording head from carriage. 

[Claim 11] A recording head is the recovery control method of an ink jet recording head according to claim 

I to 10 which is a recording head which carries out the regurgitation of the ink using heat energy, and is 
equipped with a heat energy conversion object for generating heat energy given to ink. 

[Claim 12] A recording head is the recovery control method of an ink jet recording head according to claim 

II which is the thing which makes a change of state occur in ink with heat energy impressed with a heat 
energy conversion object, and makes ink breathe out from a delivery based on this change of state. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the recovery control method of the recording head of an 

ink jet recording device. 

[0002] 

[Description of the Prior Art] It is that ink is supplied to the driver element corresponding to two or more 
ink deliveries which an ink jet recording head (henceforth a "recording head") has, and the driver element 
drives an ink jet recording device with an output signal, and the ink in a recording head is breathed out 
towards a record medium from an ink delivery, and record is performed. 

[0003] In such an ink jet recording device, in order to prevent poor printing and the non regurgitation by 
the thickening phenomenon of ink by the ink near the ink delivery of a recording head evaporating, when 
an equipment power supply is inputted, recovery action which is made to start a recovery pump and 
attracts the ink near an ink delivery is performed. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the conventional ink jet recording device, the 
recovery control unit performed at the time of the power supply input of an ink jet recording device has 
the recuperability for acquiring an initial property [ in / from the time of the long term storage of 
equipment for example, product shipment, to user arrival of goods / a user ] good after the equipment 
storage at the time of un-using it etc. over a long period of time. 

[0005] At the time of a product design, although it is taken into consideration and the consumption of the 
ink at the time of recovery control with a natural thing is designed so that it may become the minimum, it 
serves as a condition which surely must be doubled after a long term storage at the recuperability for 
acquiring a good initial property. 

[0006] For this reason, since a recovery control unit starts by the recuperability doubled with the initial 
property whenever the power supply was inputted, the amount of ink consumed also has the trouble that 
the amount beyond necessity is made useless. 

[0007] In office, in order that many people may use this ink jet recording device used as output units, such 
as a personal computer and a word processor, as share equipment, its count of an input of a power supply 
also increases, and it also has the trouble that the amount of ink beyond necessity becomes useless by thi s. 
[0008] Moreover, since a recovery control unit starts a recovery pump for every power supply input, it 
requires time amount by standup completion of an ink jet recording device, and there is [ a trouble of 



becoming the useless time factor that printing actuation cannot be performed in tibe meantime ]. 

[0009] This invention is made in view of the trouble which the conventional technology has above, and it 

aims at offering the recovery control method which controls recovery of a recording head according to the 

busy condition and state of control of an ink jet recording device. 

[0010] 

[A means to solve a technical problem] The method concerning this invention for attaining the 
above-mentioned purpose In the recovery control method of an ink jet recording head of recovering the 
discharge condition of the ink from the ink delivery of the ink jet recording head which carries out 
discharge record of the ink to a record medium at the time of the power supply input of an ink jet 
recording device The recovery control method of the ink jet recording head characterized by changing the 
recovery conditions of said ink jet recording head, and performing recovery action according to the 
elapsed time of the time of inputting a power supply again after turning off said ink jet recording device. 
[0011] Moreover, the method characterized by changing the recovery conditions of an ink jet recording 
head gradually, and performing recovery action according to elapsed time and the method characterized 
by performing recovery action of said ink jet recording head when a laying temperature range is crossed 
during neglect of an ink jet recording device until it sets up the temperature requirement beforehand and 
inputs a power supply again, and performing recovery action of said ink jet recording head when elapsed 
time is over predetermined, predetermined time amount further may be used. 

[0012] In an all directions method, an internal timer performs measurement of elapsed time to ****. This 
internal timer The method characterized by making into a driving source the solar battery formed in 
surface some or surface all of sheathing of an ink jet recording device may be used, and that in this case 
The method characterized by charging the electrical energy generated with the solar battery at a 
rechargeable battery and driving an internal timer with this rechargeable battery and the method 
characterized by driving an internal timer with a solar battery and a rechargeable battery may be used. 
[0013] Furthermore, it sets to the recovery control method of the ink jet recording head for recovering the 
ink jet recording head carried in carriage free [ attachment and detachment ]. Since an internal timer is 
operated at the time of the printing termination by said ink jet recording head, after turning off said ink 
jet recording device, by the counted value of said internal timer of the time of inputting a power supply 
again While judging whether said ink jet recording head is recovered The condition of having equipped 
said carriage with said ink jet recording head is detected. When having removed said ink jet recording 
head from said carriage at the time of the online of an ink jet recording device is detected, The method 
characterized by making an ink jet recording device into off line, and recovering said ink jet recording 
head, Since an internal timer is operated at the time of the printing termination by said ink jet recording 
head, after turning off said ink jet recording device, by the counted value of said internal timer of the time 
of inputting a power supply again While judging whether said ink jet recording head is recovered The 
condition of having removed said ink jet recording head on said carriage is detected. When having 
equipped said carriage with said ink jet recording head at the time of the online of an ink jet recording 
device is detected, the method characterized by making an ink jet recording device into off-line, and 
recovering said ink jet recording head may be used. 

[0014] In this case, while reporting when an ink jet recording head is removed from carriage, or having 
removed the ink jet recording head from carriage, the method characterized by what is reported may be 
used. 



[0015] The recording head used for the above method is a recording head which carries out the 
regurgitation of the ink using heat energy, it is equipped with the heat energy conversion object for 
generating the heat energy given to ink, makes a change of state occur in ink with the heat energy 
impressed with said heat energy conversion object, and may make ink breathe out from a delivery based 
on this change of state. 
[0016] 

[Function] by this invention constituted as above-mentioned, powerful recovery is not needed by judging 
whether recovery action is carried out by the counted value of a timer until it is not concerned with 
ON/OFF of the power supply of an ink jet recording device, but it operates an internal timer from the 
printing termination by the ink jet recording head and it inputs a power supply again - usually - the 
short- time neglect at the time of use - it is and an ink jet recording head is recovered by suitable 
recuperability. Moreover, according to the counted value of an internal timer, an ink jet recording head is 
recovered by performing recovery action of an ink jet recording head gradually by more suitable 
recuperability. Furthermore, the environmental temperature exceeding a laying temperature range is 
measured, by performing recovery action according to this environmental temperature, it is adapted also 
for environmental temperature change, and an ink jet recording head is recovered. 

[0017] An internal timer is driving by the solar battery and the rechargeable battery, or either, it becomes 
impossible for consumption of a cell to perform recovery action, it is always stabilized, and an ink jet 
recording head is recovered. 

[0018] If it results in the ink jet recording head carried free [ carriage and attachment and detachment ] 
While operating an internal timer at the time of regurgitation termination of ink and judging recovery by 
the counted value The function to detect and memorize the loading condition of carriage and an ink jet 
recording head is prepared. By making an ink jet recording device into off-line, and recovering an ink jet 
recording head, when it is not concerned with ON/OFF of the power supply of an ink jet recording device 
but desorption is detected at the time of the online of an ink jet recording device Suitable actuation 
[ **** ] can be performed also in exchange of the ink jet recording head within the convention time 
amount of a timer. 
[0019] 

[Example] Next, the example of this invention is explained based on a drawing. 

[0020] Drawing 1 is the perspective diagram which expressed typically the equipment which used the 
recovery control method of the ink jet recording head of this invention. 

[0021] In drawing 1 , the ink jet recording head 1 equipped with two or more ink deliveries 2 is carried on 
carriage 3, and carriage 3 is formed in the shaft 4 free [ sliding ]. A record medium 12 is located in the ink 
delivery 2 which the ink jet recording head 1 has, and the location which counters, the ink in which the 
record medium 12 was breathed out from the ink delivery 2 is breathed out, and record is performed. 
Moreover, the capping unit 5 is being fixed to the recovery position Pi established in the location from 
which it separated from this record medium 12 so that it may counter with the ink delivery 2 of a 
recording head 1, the cap 6 of a wrap sake is positioned by the capping unit 5 by the guide rail 9, the field 
of the ink delivery 2 is established in it, and it fills up with the porosity object 7 in that cap 6. 
[0022] When ink evaporates when left by the ink of said ink delivery 2, thickening of the ink by it and 
fixing are suppressed as much as possible and the bad influence to the ink regurgitation by thickening 
and fixing occurs, it has a recovery pump unit for attracting ink and making it recover from said ink 



delivery in this ink jet recording device. 

[0023] The ink in the ink delivery 2 is attracted and it is made to recover, when cap 6 makes it move 
toward the ink jet recording head 1 by the recovery position Pi with the porosity object 7 by the drive of 
the cap motor 8, the negative pressure which generated the ink delivery 2 by starting of a cover and a 
suction pump 11 lets the suction pipe 10 pass and the ink jet recording head 1 changes the inside of cap 6 
into a reduced pressure condition. Although dust is also attracted with the attracted ink at this time, in 
order to prevent failure of the pump by this dust being attracted by the suction pump 11, the porosity 
object 7 has the duty of a filter. Moreover, by the ink holdout of this porosity object 7, the porosity object 7 
performs capping at the time of unprinting, maintains more highly the ambient atmosphere humidity to 
which the ink delivery 2 is exposed, and is effective in suppressing evaporation of ink low. 
[0024] (The 1st example) Drawing 2 is the flow chart which showed the 1st example of the recovery 
control method of the ink jet recording head of this invention. 

[0025] In drawing 2 , printing is completed at step 101, and capping of the ink delivery 2 of the ink jet 
recording head 1 is carried out with cap 6. Then, the time count of step 102 starts. When a power supply 
is again turned on by step 104 next after the power supply was turned off by step 103, The time count 
after starting at step 102 is computed, and judge by step 105 whether it is less than [ of the setup time / 
Tl hour ], and if it is less than [ Tl hour ] Since T 1 hour is set up into the cap of the ink near an ink 
delivery based on the neglect time amount from which initial property sufficient by just carrying out the 
regurgitation is acquired, the reserve regurgitation of step 107 will be performed and step 108 will be in 
an on-line state. 

[0026] On the other hand, when decision of step 105 is more than setup-time Tl hour Since the ink near 
an ink delivery is a field where evaporation progresses considerably and an initial property is not secured 
only by the reserve regurgitation by thickening of ink, and the effect of fixing, Usually, the suction pump 
11 of step 106 which is in recovery mode is started. After sucking a lot of ink than reserve discharge 
quantity out of an ink delivery and carrying out washing recovery of the ink delivery with negative 
pressure, in order to acquire a normal meniscus condition to an ink delivery, the reserve regurgitation of 
step 107 will be performed, and it will be in the on line state of step 108. 

[0027] Although set up for T 1 hour set up here with the value which changes with the class of ink, 
magnitude of an ink jet recording head, etc., if it applies to the model by which current sale is carried out, 
the value is about 6 hours. 

[0028] (The 2nd example) Drawing 3 is the flow chart which showed the 2nd example of the recovery 
control method of the ink jet recording head of this invention. 

[0029] As shown in this drawing, at this example, it is the setup time Tl in the 1st example further T2, T3, 
and T four ... The further effect is done so by setting up finely with Tn, and setting up the recovery means 
according to the length of that setup time so that it may become gradually powerful. 
[0030] (The 3rd example) Drawing 4 is the flow chart which showed the 3rd example of the recovery 
control method of the ink jet recording head of this invention. 

[0031] As shown in this drawing, in this example, the minimum under equipment neglect and the highest 
management temperature are set up and managed from the recoverability field of a recording head. And 
when it passes to the neglect environmental temperature exceeding a laying temperature region, it can 
have the recovery control also corresponding to environmental temperature change by starting a recovery 
means based on binary [ of this and neglect time amount]. 



[0032] The time count of the neglect time amount of the ink jet recording device in the above 1st example, 
2nd example, and 3rd example makes the timer circuit which makes primary cells, such as a lithium cell, 
a driving source build in the interior of equipment, and is measuring the time amount of a printing 
termination point in time to the next use time. 

[0033] (The 4th example) Drawing 5 is the perspective diagram of the ink jet recording device of the table 
top type which included the photovoltaic cell in the perimeter of sheathing. 

[0034] A photovoltaic cell 31 is formed in sheathing of the ink jet recording device shown in drawing 5 , 
and this photovoltaic cell 31 is attached in the perimeter of sheathing so that light may hit from sources of 
an extraneous light, such as the sun and indoor lighting. The electrical energy generated when light hit is 
once charged via a charge circuit by the rechargeable battery inside equipment. 

[0035] Drawing 6 is the block diagram showing the control configuration of the ink jet recording device 
incorporating a solar battery. Since the timer circuit established in the ink jet recording device is 
connected with the rechargeable battery as shown in this drawing, a rechargeable battery can be made to 
be able to drive as a power supply, and it cannot be concerned with whether the solar battery is receiving 
light, but a head recovery device can be operated. 

[0036] If circuitry as shown in drawing 6 is taken, since a timer circuit will operate with the electrical 
energy generated with the solar battery while being left by equipment on the desk etc. in the environment 
where an ink jet recording device is usually used, it is possible for there to be no fear of the life of a cell 
going out, even if it leaves an ink jet recording device in the condition of not using it in ordinary homes, an 
office, etc. for a long period of time, and to operate a timer circuit effectively. 

[0037] Moreover, in the condition of being left by the ink jet recording device over a long period of time in 
the packing condition at the time of a physical distribution in a dark place, though natural, since 
electrical energy does not occur with a solar battery, a timer circuit will not operate, but since an ink jet 
recording device is not used in such the condition, it does not produce un-arranging. 

[0038] Furthermore, if the ink jet recording device with the circuitry of the feature of this example forms 
the storage which makes a solar battery and a rechargeable battery a driving source in the interior, it will 
become possible to always memorize the busy condition of equipment. Therefore, it becomes possible to 
memorize printing number of sheets etc., and it becomes possible to teach the exchange stage of an ink jet 
recording head, before image grace falls to a user. 

[0039] It of especially this example that was explained above is certain that it is effective also in the ink 
jet recording device of the table top type which makes the usual AC power supply a driving source 
although it carries and is effective in a convenient small ink jet recording device which makes a cell etc. a 
driving source. Moreover, although this example makes a solar battery driving sources, such as a timer 
circuit inside a recording device, and it carries out the thing feature, only when the power supply for a 
drive of ink jet recording devices, such as AC power supply, is usually made into driving sources, such as a 
timer circuit, and the power supply for a drive changes into the condition of OFF, it is also possible to 
constitute a circuit so that a timer circuit etc. can be driven by making a solar battery into a driving 
source. 

[0040] Various things, such as what used crystal silicon, and a thing using an amorphous silicon, can be 
used for the solar battery used for this example, moreover - the generated voltage of a solar battery, and 
magnitude - an ink jet it is determined according to the recording device engine performance called for. 
[0041] (The 5th example) Drawing 7 is the circuit diagram having shown the condition that carriage was 



equipped with the ink jet recording head. Drawing ft is the circuit diagram which removed from carriage 
the ink jet recording head shown in drawing 7 . Drawing 9 is the flow chart which showed the 5th 
example of the recovery control method of the ink jet recording head of this invention. 
[0042] Since the condition of drawing 7 is in the condition of being equipped with the ink jet recording 
head 41 on carriage 42 when this example is explained based on these drawings, it is in the condition that 
the micro switch 43 is operating. For this reason, it is non switch on between N.C. and COM. Therefore, 
the input A of an inverter 48 is "H" by the pull-up resistor 44. The output B of an inverter 48 does not 
receive a flip-flop 49 as an input by "L." Therefore, the output Q of a flip-flop 49 is "L." 
[0043] Since the condition of drawing 8 was in the condition which the ink jet recording head 41 removed 
from carriage 42, the micro switch 43 just returned. Therefore, it will be in switch-on between N.C. of a 
micro switch 43, and COM. Then, the input A of an inverter 48 is set to "L", and the output B of an 
inverter 48 serves as "H". Since the input CK of a flip-flop 49 receives the "standup" of "H" from "L", what 
the output Q of a flip-flop 49 became "H" from "L", and the ink jet recording head 41 separated from it to 
MPUistold. 

[0044] Since this pull-up resistor 44, inverter 48, and flip-flop 49 are a low power even if the power supply 
of the main part of a recording device is turned off, the cell drive is carried out. Therefore, even if the 
power supply of the main part of a recording device is OFF, it is possible to detect and hold that the ink jet 
recording head 41 was removed. 

[0045] To a power up, MPU checks the removal signal of the ink jet recording head 41, and if the 
actuation which will remove the blinding of the nozzle at the tip of the printing cartridge 41 automatically 
if there is storage from which the ink jet recording head 41 was removed is started and actuation is 
completed, it will send a reset signal to a flip-flop 49. 

[0046] Moreover, as long as it starts the actuation which will remove the blinding at the tip of the ink jet 
recording head 41 automatically if there is storage from which both the wearing condition signal of the 
ink jet recording head 41 and the removal signal of the ink jet recording head 41 are checked to a power 
up, and it is equipped with the ink jet recording head 41 on the present carriage 2, and the ink jet 
recording head 41 was removed and actuation is completed, you may make it MPU send a reset signal to 
a flip-flop 49. 

[0047] It is made an offline state before performing processing which removes the blinding of the ink jet 
recording head 41 in case there are making it an offline state and trace from which the ink jet recording 
head 41 was removed, when not furthermore equipped with the ink jet recording head 41. 
[0048] (The 6th example) Drawing 10 is the circuit diagram having shown the condition that the ink jet 
recording head separated from carriage. Drawing 31 is the circuit diagram having shown the condition of 
having equipped carriage with the ink jet recording head shown in drawing 10 . Drawing 12 is flowchart 
drawing having shown the 6th example of the recovery control method of the ink jet recording head of this 
invention. 

[0049] Although this example detected the desorption of an ink jet recording head like the 5th example, in 

the 5th example, the place from which the ink jet recording head separated was detected. 

[0050] Since the condition of drawing 10 is in the condition from which the ink jet recording head 51 

separated from carriage 12, it is in the condition that the micro switch 53 is not operating. 

[0051] Since the micro switch 53 is not operating, it is in nonswitchon between COM and N.O. Therefore, 

the input A of an inverter 58 is "H" by the pull-up resistor 54. The output B of an inverter 58 does not 



receive a flip-flop 59 as an input by "L." Therefore, the output Q of a flip-flop 59 is "L." 
[0052] The condition of drawing 11 is in the condition to which the micro switch 53 operated the ink jet 
recording head 51 on carriage 52 since it was a condition. Therefore, it will be in switch-on between COM 
of a micro switch 53, and N.O. Then, the input A of an inverter 58 is set to "L", and the output B of an 
inverter 58 serves as "H". the input CK of a flip-flop 59 - "L" to "H" - "-- starting - " - since popularity is 
won, the output Q of a flip-flop 59 tells that changed from "L" to "H" and MPU was equipped with the ink 
jet recording head 51. 

[0053] Since this pull-up resistor 54, inverter 58, and flip-flop 59 are a low power even if the power supply 
of the main part of a recording device is turned off, the cell drive is carried out. Therefore, even if the 
main part of a recording device is turned off, it is possible to detect and memorize to have been equipped 
with the ink jet recording head 51. 

[0054] MPU will send a reset signal to a flip-flop 59, if the removal signal of the ink jet recording head 51 
is checked, the actuation which will remove the blinding of the nozzle at the tip of the ink jet recording 
head 51 automatically if there is trace from which the ink jet recording head 51 took and separated is 
started and actuation is completed to a power up. 

[0055] Moreover, as long as it starts the actuation which will remove the blinding at the tip of the ink jet 
recording head 51 automatically if there is storage which both the wearing condition signal of the ink jet 
recording head 51 and the wearing signal of the ink jet recording head 51 are checked to a power up, and 
it is equipped with the ink jet recording head 51 on the present carriage 52, and was equipped with the 
ink jet recording head 51 and actuation is completed, you may make it MPU send a reset signal to a 
flip-flop 59. 

[0056] It is made an offline state before performing processing which removes the blinding of the ink jet 
recording head 51 in case there are making it an offline state and a gestalt from which the ink jet 
recording head 51 was removed, when not furthermore equipped with the ink jet recording head 51. 
[0057] (The 7th example) Drawing 13 is the circuit diagram having shown the condition that the ink jet 
recording head separated from carriage. Drawing 14 is the circuit diagram having shown the condition of 
having equipped carriage with the ink jet recording head shown in drawing 13 . Drawing 15 is the flow 
chart which showed the 7th example of the recovery control method of the ink jet recording head of this 
invention. 

[0058] Although the micro switch was used in the 5th example and the 6th example, power-saving is in 
drawing by changing to this and using a photoelectric element by using the improvement in reliability, 
and the natural light for the floodlighting side of a photoelectric element. 

[0059] Since the condition of drawing 13 is in the condition from which the ink jet recording head 61 
separated from carriage 62, it is in the condition that the photoelectrical detector element 63 is not 
operating. Since the ink jet recording head 61 is not exchanged in the place which does not have light, the 
photoelectrical detector element 63 flows. Therefore, he is trying for light-receiving sensitivity to induce 
the usual light. 

[0060] The photoelectrical detector element 63 is in switch-on. Therefore, the input A of a buffer 68 is "L" 
by the pull-up resistor 64. The output B of a buffer 68 does not receive a flip-flop 69 as an input by W L." 
Therefore, the output Q of a flip-flop 69 is "L." 

[0061] Since the condition of drawing 14 is in the condition which equipped with the ink jet recording 
head 61 on carriage 62, the photoelectrical detector element 63 will be in non- switch-on. Then, the input A 



of a buffer 68 serves as "H" from "L", and the input B of a buffer 68 serves as "H" from "L." Since the input 
CK of a flip-flop 69 receives the "standup" of "H" from "L", the output Q of a flip -flop 69 tells that changed 
from "L" to "H" and MPU was equipped with the ink jet recording head 61. 

[0062] Since this pull-up resistor 64, buffer 68, and flip -flop 69 are a low power even if the power supply of 
the main part of a recording device is turned off, the cell drive is carried out. Therefore, even if the main 
part of a recording device is turned off, it is possible to detect and memorize to have been equipped with 
the ink jet recording head 61. 

[0063] To a power up, MPU checks the removal signal of the ink jet recording head 61, and if the 
actuation which will remove the blinding of the nozzle at the tip of the ink jet recording head 61 
automatically if there is trace from which the ink jet recording head 61 was removed is started and 
actuation is completed, it will send a reset signal to a flip-flop 69. 

[0064] Moreover, as long as it starts the actuation which will remove the blinding at the tip of the ink jet 
recording head 61 automatically if there is storage which both the wearing condition signal of the ink jet 
recording head 61 and the wearing signal of the ink jet recording head 61 are checked to a power up, and 
it is equipped with the ink jet recording head 61 on the present carriage 62, and was equipped with the 
ink jet recording head 61 and actuation is completed, you may make it MPU send a reset signal to a 
flip-flop 69. 

[0065] If it is made an offline state when not furthermore equipped with the ink jet recording head 61, 
before performing processing which removes the blinding of an ink jet recording head in case there is 
trace from which the ink jet recording head was removed, it will be in an offline state. Moreover, when the 
power supply of the main part of a recording device is in close, you may make it tell a user about the 
condition that sounded the audible tone and the printing cartridge has separated. 

[0066] If there is storage from which the ink jet recording head was removed by the power up in the above 
5th example, 6th example, and 7th example, by performing actuation which removes the blinding of an 
ink jet recording head automatically, even if exchanged in an ink jet recording head at the time of OFF of 
the power supply of a recording device, it becomes possible to remove the blinding of an ink jet recording 
head automatically, and always good printing can be offered. 

[0067] Furthermore, when an ink jet recording head is removed by the on line state, malfunction of a 
recording device can be prevented by changing into an offline state from an on line state automatically. 
[0068] 

[Effect of the Invention] Since this invention is constituted as above-mentioned, the effect indicated below 
is done so. 

[0069] The recovery control method of the ink jet recording head of this invention can perform exact 
required recovery according to the length of the neglect time amount from the time of ink regurgitation 
termination by judging the neglect time amount of the ink jet recording device, and performing recovery 
action by the counted value of the internal timer formed in the ink jet recording device. Therefore, waste 
of useless ink is lost and the starting time amount of still more useless equipment can also be shortened. 
[0070] Moreover, it is lost that the recovery action by the life of a ceU stops by making an internal timer 
drive with the solar battery formed in sheathing of a recording device and the rechargeable battery which 
charges the electrical energy generated with this solar battery. 

[0071] In the ink jet recording device which furthermore equipped carriage with the ink jet recording 
head carried free [ desorption ], it detects having removed the ink jet recording head (or thing with which 



it was equipped), and has a means to memorize this. For this reason, if there is storage (or equipped) from 
which the ink jet recording head was removed by the power up, recovery action which removes the 
blinding of an ink jet recording head automatically can be performed. Therefore, even if exchanged in an 
ink jet recording head at the time of the power supply OFF of equipment, recovery action becomes 
possible automatically, and always good printing can be offered. Malfunction of equipment can be 
prevented by changing into an offline state from an on-line state automatically, when an ink jet recording 
head is removed by the on-line state (it equipped). 



[Translation done.] 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is the perspective diagram which expressed typically the equipment using the recovery 
control method of the ink jet recording head of this invention. 

[Drawing 2] It is the flow chart which showed the 1st example of the recovery control method of the ink jet 
recording head of this invention. 

[Drawing 31 It is the flow chart which showed the 2nd example of the recovery control method of the ink 
jet recording head of this invention. 

[Drawing 4] It is the flow chart which showed the 3rd example of the recovery control method of the ink 
jet recording head of this invention. 

[Drawing 5] It is the perspective diagram of the ink jet recording device of the table top type which 
included the photovoltaic cell in the perimeter of sheathing. 

[Drawing 61 It is the block diagram showing the control configuration of the ink jet recording device 
incorporating a solar battery. 

[Drawing 7] An ink jet recording head is the circuit diagram having shown the condition that carriage 
was equipped. 

[Drawing 31 It is the circuit diagram which removed from carriage the ink jet recording head shown in 
drawing 7 . 

[Drawing 9l It is the flow chart which showed the 5th example of the recovery control method of the ink 
jet recording head of this invention. 

[Drawing 101 An ink jet recording head is the circuit diagram having shown the condition of having 
separated from carriage. 

[Drawing 111 It is the circuit diagram having shown the condition of having equipped carriage with the 
ink jet recording head shown in drawing 10 . 

[Drawing 121 It is the flow chart which showed the 6th example of the recovery control method of the ink 
jet recording head of this invention. 

[Drawing 131 An ink jet recording head is the circuit diagram having shown the condition of having 
separated from carriage. 

[Drawing 14] It is the circuit diagram having shown the condition of having equipped carriage with the 
ink jet recording head shown in drawing 3 0 . 

[Drawing 151 It is the flow chart which showed the 6th example of the recovery control method of the ink 
jet recording head of this invention. 



[Description of Notations] 

1, 41, 51, 61 Ink jet recording head 

2 Ink Delivery 

3, 42, 52, 62 Carriage 

4 Shaft 

5 Capping Unit 

6 Cap 

7 Porosity Object 

8 Cap Motor 

9 Guide Rail 

10 Suction Pipe 

11 Suction Pump 

12 Record Medium 
31 Photovoltaic Cell 

43, 53, 63 Micro switch 

44, 54, 64 Pull-up resistor 

45, 55, 65 Discharge resistance 

46, 56, 66 Capacitor for chattering prevention 

47, 57, 67 Inverter input-protection resistance 

48, 58, 68 Inverter 

49, 59, 69 D type flip-flop 

50, 60, 70 Pull-up resistor 



[Translation done.] 
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